Rifampicin suppresses hepatic CYP2E1 expression and minimizes DNA injury caused by carbon tetrachloride in perivenular hepatocytes of mice.
Rifampicin has been shown to increase during activities of serum transaminases and to decrease in cytochrome P-450-mediated monooxygenase activities in livers of mice treated with carbon tetrachloride (CCl4). Although these findings suggest that rifampicin prevents hepatocyte damage caused by CCl4, detailed information on the protective effects is not available. We injected first rifampicin and then CCl4 into mice and examined denaturation and fragmentation of hepatocyte DNA by in situ nick translation, in situ end labeling, and in situ hybridization. Furthermore, expressions of p53, a cytoplasmic marker for apoptosis, and bcl2, an anticell death factor, were examined immunohistochemically. In addition, a major ethanol-inducible P-450 isoform in liver homogenates or microsomes, CYP2E1, was examined by Western blotting, because the enzyme metabolizes CCl4 and forms free radicals to injure perivenular hepatocytes in which the enzyme is restrictedly expressed. Rifampicin prevented the denaturation and fragmentation of DNA caused by CCl4 in perivenular hepatocytes except for those located within two or three cell layers surrounding the central venule. Furthermore, CYP2E1 decreased in liver homogenates or microsomes from rifampicin-treated animals. It is therefore likely that rifampicin suppresses expression of CYP2E1 and protects CCl4-mediated DNA damage of hepatocytes by inhibiting formation of free radicals. In addition, perivenular hepatocytes except for those surrounding the venule showed negative immunoreaction for p53 and bcl2 in rifampicin+CCl4-treated animals. The drug did not alter the mechanism of cell death from necrosis to apoptosis and did not promote recovery of hepatocytes from CCl4-mediated damage.